Peptidase modulation of noncholinergic vagal bronchoconstriction and airway microvascular leakage.
We investigated whether inhibition of neutral endopeptidase 24.11 (NEP) and/or angiotensin-converting enzyme (ACE) modifies vagally induced nonadrenergic noncholinergic (NANC) airflow obstruction and airway microvascular leakage as measured by extravasation of Evans blue dye (intravenous) in anesthetized guinea pigs. We gave phosphoramidon to inhibit NEP and enalapril maleate or captopril to inhibit ACE. Animals pretreated with inhaled phosphoramidon (7.5 or 75 nmol), enalapril maleate (87 or 870 nmol), or captopril (350 nmol) reached higher peak lung resistance (RL) values (14.3 +/- 2.7, 15.7 +/- 3.8, 16.7 +/- 3.8, 11.4 +/- 1.6, and 24.6 +/- 3.5 cmH2O.ml-1.s, respectively) than saline-treated animals (5.9 +/- 1.1; P less than 0.05) after bilateral vagus nerve stimulation (5 Hz, 10 V, 10 ms, 150 s). Intravenous phosphoramidon (1 mg/kg), but not intravenous captopril (6 mg/kg), potentiated peak RL (22.9 +/- 6.9 and 7.1 +/- 1.5 cmH2O.ml-1.s, respectively). Vagal nerve stimulation (1 and 5 Hz) increased the extravasation of Evans blue dye in tracheobronchial tissues compared with sham-stimulated animals, but this was not potentiated by inhaled enzyme inhibitors or intravenous captopril. However, intravenous phosphoramidon significantly augmented the extravasation of Evans blue dye in main bronchi and intrapulmonary airways. We conclude that degradative enzymes regulate both NANC-induced airflow obstruction and airway microvascular leakage.